Hormonal and metabolic responses in brittle diabetic patients during feedback intravenous insulin infusion.
Twenty-four hour profiles of blood hormones and intermediary metabolites were obtained in seven 'brittle' diabetic subjects during their usual insulin therapy and during feedback intravenous insulin infusion from an artificial pancreas (GCIIS). The results were compared to those in matched stable diabetics and normal controls. Although routine insulin doses were higher in the brittle group than in the stable group (164 +/- 32 (mean +/- SE) vs. 58 +/- 8 U/day, P less than 0.005) during routine therapy, plasma free insulin levels were equal (35 +/- 12 vs. 31 +/- 6 mU/l). In the brittle group feedback i.v. insulin infusion reduced daily requirements to normal levels (80 +/- 13 U/day, P less than 0.025; stable group 71 +/- 4 U/day, NS). On routine therapy blood glucose levels were not different in the two groups (brittle 10.5 +/- 1.6, stable 10.8 +/- 0.6 mmol/l) and were similarly corrected by the GCIIS (6.9 +/- 0.3 and 6.9 +/- 0.3 mmol/l, respectively). Blood lactate and pyruvate levels were markedly abnormal in the brittle group during routine therapy (lactate: brittle group 1.93 +/- 0.27 mmol/l, stable group 0.91 +/- 0.07 mmol/l, P less than 0.025), and this abnormality was not corrected by the GCIIS (1.75 +/- 0.32 and 0.88 +/- 0.08 mmol/l, P less than 0.005). Abnormalities were also found in profiles of blood alanine and glycerol, and serum cortisol. Blood ketone body levels did not differ between the two groups of patients. The results suggest a defect in insulin delivery from subcutaneous tissue into the plasma. These patients have a characteristic metabolic abnormality, unresponsive to short-term normoglycaemia, either as the result of long-term disturbance of diabetic control, or as a marker for the underlying hormonal or biochemical abnormality.